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Read at tlieir Week- h^ | ^H E faVOUfablc 

o^e^^ns.' JL reception,whcre- 

with you honou- 
red fome papers I laid before you 
fbme time fince^ relating to elec- 
tricity, emboldens me to trouble you 
again upon the fame fubjed : and I 
am the more encouraged fo to do, as 
the progrcfs of our difcoveries therein, 
both here and abroad, has been Uy ra- 

B , pi<^5 



pid ; that what, little more than a year 
ago, wc conceived to be the tte pins 
«/fr^ of our inquiries, is now regarded 
as mere rudiments. 

II. It wcjre trefpafling too much upon 
you, to recount the great number of 
experiments I have made ; (ot which 
s^^ I (hall only take notice of (uck, 
as are either in themfelves ftriking, or 
tend to illuftrate fome proportion. 

III. At the beginning of lafl fum-^ 
nier, I caufeda machine to be made for 
eiedrical purpofes; the wheel whereof 
was four feet in diameter. In the peri- 
phery of this wheel, were cut four 
gf opves, corre^onding wit^ four globes 
often inches diameter, which were dif- 
pofed vertically at about three inches 
diftancc from each other. One, two, 
. or the whole number of thefe; globes 

might be ufcd at plcafurc. They wqre 
mounted upon fpindles of two inches 
diameter, aod their mean motioorouad 
their ^xis was about eleven hundred 

times 
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times in a mJmate. As it is next to im- 
poffible to have thefe globes blown and 
mounted perfcAly true, i order'd the 
leather cufliions, with which they were 
rubbed, to be ftuffed with an elaftie 
fiibftance (curled haii^ that the globes 
in their rotations might be a» equally 
rubbed as poffible. You might like- 
wife caufe the globes to be rubbed by 
the hands of your affiftants ; but un- 
der a certain treatment (of which here- 
after) thectifhionsM:cite equally ftrong. 
The leather cushions were now and 
• then rufbbed ovet with whiting. As a 
minute detail of the parts of this ma- 
chine would take up too much of your 
time, I have herewith hid before you a 
draught thereof. . 

iV. I lined one of thefe globes to a 
confidcrablc thicknefs with a mixture 
of wax and refin. in order to obferve 

/ St- 

whether or noi the ele^kricrty would be 
the Iboner or more flrongly excited; 
but I found no difference in the power 

B 1 of 
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of diis globe from the othei^ which ■ 
were without this treatment. 

V. The power of ele<9:ricity is in- 
CFeafed by the number and fize of the 
globes to a certain degree, but by no 
means in proportion to their number 
and fize; therefore as the bodies to be 
eledrified will contain only a certain 
quantity of ele^ricity, of which mcwe 
largely hereafter ; when that is acquir- 
ed, which is fooneft done by a num- 
ber of globes, the furcharge is diffipat- 
ed as faft as it is excited. 

VI. After the globes had been a few 
times ufed^ I found my felf mailer of a 
much greater quantity of ele<Slrical 
power with much lefs labour to myfelf, 
than when I ufed only tubes. I could 
attrad and repel light fubftances at a 
much greater diftance than before ;' fire 
ipirits of wine, camphire, and all other 
iubftances, whofe vapours were inflam- 
mable, with great eafe ^d at any di- 
{iance, with non-eledrrcs placed upoa 

originally- 
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originally-eledxics. I could jSre them, 
I fay, at all times ; though not equally 
eafy, when the weather was moid. 

VII. I difcover'd with this machine, 
and communicated to feveral mem- 
bers of this fociety, feveral of the ex- 
periments faid to be^ firft made by M, 
le Monmer at Parisy before the letter 
communicating them was received by 
our mod worthy prefident from thence. 

VIII. I order'd another machine to 
be made for a friend of mine, which 
carried a globe of fixteen inches dia- 
meter. I united the power of this 
large globe with that of three, of the 
others before mention*d, and found 
the ftrokes from the excited non- 

'cledrics not encreafed according to 
'my expedtation. In two experiments 
indeed, where the diflipation of 
the whole power of thefe globes 
was viiible as fafb as it was excited, 
the effe<3: of this additional globe 
' was very confiderable. The firft was, 

* B 3 when 
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when two pewter plates were Ijeld, one 
in the hand of an ele^rified man, and 
the other by one (landing vpbn the 
floor; when thefe plates were brought 
near each other, the flaihes of perfeftly 
pure and bright flame were fo lar^ 
and fucceeded each other (o fail, that^ 
when the room was darkened, I could 
iliftin<9:ly fee the faces of thirteen peo- 
ple, who flood round the room. The 
other was from a piece of a large blunt 
wire hanging to the gun-barrel ,• from 
the end of which, when eledirified, and 
Any black * non-ele(9:ric unexcited was 

brought 

* In the courfe of thefe obfervations^ whenever 
1 mention cither orlginally-eleftricsor non-dleftrics, 
I always underftapd the whole genm of each. Thus 
when I mention a man placed upon originally-elec- 
trics, I am indifFercht, whether he is fufpended, 
cither in lines of dry filk, hair, or wool 5 or (which 
is much mora convenient) if he ftands upon glafi, 
wax, refin, pitch, fulphur, £5?r. or upon difFerejit 
'mixturesof thefe, if of a fufficient thicknefs. As We 
are now mafters of a greater ekdrical power than 
heretofore; I have found the eleftricitv pervade, 
though in very fmall quantity, originafly-cleftrics 
of above four inches diameter. 
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brought near, though not near enoi^gh 
to caufe a foap. a bruHi of blue lam* 
Dent flame, totally diflerent f^om the 
formeri wa$ very conrpicuou^ when the 
toom was dark, of more than an inch 
long and an inch thick.. I mention 
that what is held near the bottoni of 
the wire fliould be black, becaufe then 
you fee this flame more fharp. Here 
the phofphoreal fmell m^ht be per- 
jceived at a conflderable diftance. If 
the back of your Mnd, was brought £b 
near th^ wire a% to occ^flon a fnap, 
^nd theie fnaps were received for fome 
tinu^ you would feel them like io 
many pundiures upon your Ikin, occa-* 
floning red {pots, which have lafled 
four and twenty hours. 

IX. If, when a perfon is eledlrifled, 
he brings his hand upon the cloaths of 
one that is not ; they both have a fen- 
fation exadly refembling that of many 
pins running into the skin, which con- 
tinues as long as the globes are in mo- 

B 4 tibn. 
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This is moft perceptiMe when the 
cloaths are of thin woollen cloth or filk, 
ianimal fubftances; Icfs fo, wheii of lin- 
en or cotton, which are yegetablc. 

X. If fome oil of turpentine is let 
on fire in any veffel held in the hand 
of an eledrified man, the thick fmoke 
that arifes therefrom received againft 
any non-ele<5b'ic of a large furfke^ 
held in the hand of a fecond man 
fianding upon an eledrical cake ; this 
fmoke, I fay, at a foot diftance from 
the flame, will carry with it a fufiicient 
quantity of ele<5bricity, for the fecond 
man to fire any inflammable vapourl 
The eledrical ftrokes have been like- 
wife perceptible upon the touching the 
fecond nan, when the non-eledric 
held in his hand has been in the fmoke 

m 

of the oil of turpentine between feven 
and eight feet above the flame. Here 
we find the fmpke of an originally e- 
ledric, a condudor of eleftricity. 

XI. Lik^T 
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* XI. Likewife if burning fpirit of 
wine be fubftituted in the place of oil 
of turpentine, and if the end of an 
iron rod in the hand of the fecond man 
be held at the top of the flame, this 
fecond man will kindle other warm 
fpirits held near his finger. Here we 
find that flame conduds the eleftricity, 
and does not perceptibly diminifli its 
force. 

XII. Thefe two experiments de- 
monftrate, that the opinion of thofe is 
erroneous, who fuppofe the elcdrical 
effluvia to be of a fulphureous nature ; 
and that thefe themfelves are fet on 
fire at the fnapping obferv'd, when 
you bring non-eleftrics unexcited to 
thofe that are. If their opinions were 
true, the eleArical eflluvia fhould be 
deflroyed by the flame in both vthe 
preceeding experiments; the contrary 
of which is obferved. 

XIII. I now proceed to take notice 
of that furprizing effedt, that extraor- 
dinary 



dina^ accumulation of the eledrical 
power in a vial of water ; firft dilcovcr* 
ed by profeiTor Mttfchet^meky a man 
bom to penetrate into the deepeft my- 
ileries of Pbilofophy: and I hope I 
ihall (land excufed, if I enter into a 
minute detail of the circumilances re- 
lating thereto. The experiment is, that 
ai^ial c^ water is fufpended to a gun- 
barrel by a wire let down a few inches 
into the water through thecork; aUd this 
gun-barrel, fufpended in filk lines, isap* 
plied ib nearan excited glais globe, that 
(ovfis metallic fringes inferted into the 
gun>barr&l touch the globe in njottoa. 
Under theie cireumilattcesa man grafps 
the vial with one hand and touches the 
gun-barrel with a finger of the other. 
Upoii which he receives a violent ihock 
through both liis armS) efpecially . at 
his elbows and wriAs, and a-cro^ his 
breaft. This experiment fucceeds beft, . 
eeferis pariiusy 

I. When the air is dry.- 

z. When 
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. 2. When the vial containing thewa- 
ter is of the thinneft glaft. 

I . WJien the outfide of the vial Is 
perfc<ftly dry. 

4. la proportion to the number of 
points of n6n-cle<9:ric contaft. Thus 
if you hold the vial only wit^ your 
thumb and finger, the fnap is miall; 
larger when you apply another finger, 
and increafcs in proportion to the grafp 
of your whole hand. 

f. When the water in the vial t» 
heated ; which being then warmer tha<i 
the circumambient air, may not occat 
fioa the condeodng the floating vapour 
therein upon the furface of the glafs« 

XIV. Prom thefe confiderations it 
is to be obferv'd, that this effed ari{es 
from eledrifying the non-eledric wa- 
ter, included in the origihally-dedric 
glafs ; . To that whatever tends to make 
the outfide of the glafs non-eledrlc by 
wetting it, as a moifl hand, damp air, 

or 
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br the water from the infi^e of the viaJ, 
defeats the experiment by preventing 
the rcquifite accumulation of the elec- 
trical power. 

XV. That a gun-barrel is abiblutely 
neceflary to make this experiment fuc- 
ceed, is imaginary; a folid piece of 
metal of any form is equally ufeful. 
New: have I yet found that theftroke is 
in propohion to the quantity of elec- 
trined matter j having obferved the 
ftroke from a Sword as violent as that 
from a gun-barrel with feveral excited 
iron bars * in feonta£l with it. 

XVI. I have tryed the effed of in- 
creafing the quantity of Water in glafles 
of different fizes, as high as four gal- 
lons, without in the leafl: increafing the 
ftroke. If filings of iron are fubftitut- 
ed in the room of water, the effeft 

IS 

♦ If, of fix men touching each other and (landing 
upon originally-eleftrics one touches the gun-barrel, 
the whole are cleftrified ; all thefc then muft be con" 
fider*d, as foniuch excited non-eiedric matter. From 
the aggregate of all thefe, not more fire* is vifible up- 
on the touch than from either of them fingly. 
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is- coiifidcrably Icffen'd. If metcufj, 
much the fame as water ; the ftroke is 
by no means increafed in proportion to 
their fpecific gravities, as might have 
been imagined *. 

XVII. The vial fliould not be iefs 
than can conveniently be grafped. I 
generally make tife of thofe, which 
hold (even or eight ounces, and fill them 
about four fifths with water; and the 
ftroke from one of thefe, under the 
fame circumftances, is equally ftrong 
with that of a Florence flask held in 
the hand, which I have Ibmetimes 
made ufe of ; though the glafs of this 
laft is equally thin with that of the 
viai, and the quantity of water four 
times as much. That the ftroke there- 
fore is not as the quantity of water e- 

le<9:ri- 

* In this experiment and in others, wherein we 
affert that the ftroke is not increafed in proportion to 
the quantity of eledrified matter j it muft alvvays be 
underftood, that the excited non-eledrics rhemfelves 
are touched without being contained in originally- 
eledrics, as water in the glafs : for otherwife (as will 
heceafter be fpecified) the effeds of different quan- 
tities of matter will be very different. 
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l^rified, H evident from this crpfcri-* 
roeht. This fa<ft doe* not depend up- 
on my judgment alone, btit likewife 
i}p€>n th<5 dj^niona of feveral learned 
members of this fociety, who have ex- 
perienced the greater and Icfs quantity | 
of water. 

XVIII. If a dry twig of birch or any 
<kher wood be run through the cork 
ittftead of the metallic wire, die ffrokc 
is not greater than is ufualfy felt from 
the gun barrel without the application 
of the water. The ftrbke is likewHe 
kflfen'd, if the vial is held in the hand 
with a glove on. 

XIX. After the gun-barrel and vial 
have been fufficiently iexcited, which 
is done in a few feconds, the furchaigc; 
is diflipated ; Co that the continuing 
the motion of the machine ever fo long 
after the faturation is compleat, does 
not increafe the eledrical force. 

XX. The force of the ftrokc from 
^e denitrified vial does not increaie in 

I prppor- 



pn^Ttion to die diiaenfions of t^ 
dafs, or the number of globes emr 
pk^ed . i hsLVc been ft ruck as fordbljr 
with, one vial from a ^be of fe«ea 
inches. diameter, aa when :I made.uie 
ofr at the ^uxie time, > one of fixteea 
inches and three of ten. I have been 
lately informed, that at Hamim-gh a 
fphere was employed for this purpofe a 
iilemiJb.tM in diameter, without the 
expected incceafe of power. 

XXI. When the vial is well ieledri* 
£ed and you apply. your hand thereto, 
you fee the fire daOies from the cxut^* 
fide of the glais wherever you touch 
it, and crackiesi in your hand. 

XXII. The vial may be ele<ftrified by 
applying the wire therein to the globe 
in motion; after which, if k is grafpr- 
cd in one hand and the wire, touch^ 
with ki€tiig&: of the other, t^eib'oke is 
as great as from, the gan>bafrd. .If 
you only bring your finger near the 
end of the wire without touching it, 

you 
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you obferve the fame bruQi of blue* 
ilame, as from the wire hanging to 
the gun-^barrel, before taken notice o£ 
This inftantly difappears upon touch- 
ii^ the wire, though you do not re- 
ceive a ^ock, unlefs at the fjumt time* 
you grafp the vial. 

XXIII. If you grafp the vial with 
your hand and do not at the fame time 
touch the wire, the acquired eled:ricity 
of the water is not diminifhed. So that, 
unlefs by accident or otherwife thewire 
is toucned, the electrified water will 
contain its force many hours, may 
be conveyed feveral miles, and after- 
wards exert its force upon touching the 
wire. 

XXIV. If, when the machine is in 
motion, the vial is hung upon the 
gun-barrel, no increafe of the flroke is 
perceived upon touching the gun- bar- 
rel with your finger, unlefs at the feme 
time the vial is taken in the hand. 

XXV. If, 



XXV. If, when the gun- barrel and 
vial are excited, you grafp the vial 
with one hand, and touch the gun-bar- 
rel with a piece of any metal held in 
the other, the /hock is as great in your 
arms as though you touched the gun- 
barrel with your finger; but not the 
leaft Hiock is felt, if, inftead of metal, 
you touch the gun-barrel with a piece 
of dry wood. 

XXVI. I have felt a very great 
ftroke, when 1 hung two vials to the 
gun-barrel, and grafping them both, 
brought ray forehead near it. The 
fhock then was fo violent, that I feem- 
ed ftunned, as though ftruck on the 
head with a great ftick, and I havq 
never fince chofe to repeat this experi- 
ment. This increafe of the eledtrical 
force was owing to the additional vial, 
whereby the points of non- el edlric con- 
tact were augmented. 

XXVII. Likewifc if a perfon placed 
upon originally- ele<5trics, grafps two 

C vials, 
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vials, as beforemention'd; and a fecond 
perfon, ftanding upon the floor, touches 
any part of his body, a very flight ftroke 
only is perceived. But if the fecond 
perfon, while the globes are in mo- 
tion, places one of his fingers upoQ 
the hand, or any part of the naked 
body of the firfl, and at the fiimc time 
touches the gun-barrel with his other 
hand } both feel a fhoc.k equal to that 
juft now mention'd, but more toler- 
able, becaufe not felt in the head, in the 
atms only and a-crofs the breafl. la 
this experiment, it is not neeeflary that 
the outfide of the glafles held in the 
hands fhould be dry, as in the former 
experiments; becaufe, whatever by 
the moifture is communicated to the 
man, is flopped by the originally-clec- 
trics, upon which he is placed. If in- 
Aead of his hand you gently touch the 
£rfl pcrfon's cloaths, you only perceive 
a fmall flroke upon your finger ; but 
if you prefs his cloaths clofe to his body^. 

'■■ ■ z you 
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you frequently perceive a douWe ftroke J 
the one, flight from hiscloathsj the 
fecond, a violent fliock from his body. 
XXVIII. Upon (hewing fome experi- 
ments to Dr. Bevis to prove my afler- 
tion, that the ftroke was, cateris part- 
bus^ as the points of contad: of non-elec- 
trics to the glafs; that ingenious gentle- 
man has very clearly dcmonftrated it 
likewifeby the following experiment. 
He wrapped up two large round-bel- 
lied vials in very thin lead fo clofe as to 
touch the glafles every where, except 
their necks. Thefe were filled with 
water, and corked, with a ftaple of fmaU 
wire running through each cork into 
the water. A piece of ftrong wire a- 
bout five inches long, with an eye at 
each end, was provided, and at each 
end of this, . hung one of the vials of 
water by the fmall ftaple running 
through the cork. A fmall wire loop 
then was faftened into the lead at the 
bottom of each vial, and into thefc; 

C 2 loops 
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loops was inferted a piece of ftrong^ 
wire like the former. If then thefe 
vials were hung a-crofs the gun-barrel 
and electrified, and a perfon {binding 
upon the floor touched the bottom 
wire with one hand, and the gun-barrel 
with the other, he received a moft vio- 
lent fliock through both his arms and 
a-crofs his breaft. 

XXIX. Thefe vials may be conceal- 
ed, and the fhock be more univerfal 
in the following manner ; The vials 
may be placed in a corner of the room, 
and any thing laid over them, fo as 
not to touch the upper wires ; then a 
very fine wire muft be fufpended to the 
gun- barrel, and fattened to the upper 
ftrong wire. A fecond piece of fmall 
wire, of a fufficient length to reach 
froni the vials almofl: under the gun- 
barrel, muft be faftened to the lower 
ftrong wire, and this may be concealed 
under a floor-cloth. The vials then 
are ele^ified ; and if a perfon, placing 

his 
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his foot upon the floor cloth over the 
wire which comes from the bottom of 
the vials, touches the gun-barrel, he 
receives a moft terrible fhock. The 
firft time, I experienced it, was, when 
the vials were fully eledrified, and both 
my feet were placed upon the wire. 
Upon receiving the ftroke from the 
gun-barrel upon my finger, it feemed 
to me, ufed as I am to thefe trials, as 
though my arm were ftruck off at my 
fhoulder, elbow, and wrift ; and both 
my legs, at the knees, and behind near 
the ankles. So that to try the effeds 
of this experiment, you muft be care- 
ful of not eledlrifying the vials too 
much. If a dozen or more of thefe 
vials or one very large bottle, were co- 
vered over with thin lead in the above 
manner, and ftrongly eledrified ; and 
this elediricity were difeharged by a 
man at once in the manner here men- 
tion'd, 1 fhould dread the confe- 
^uences. 

C 3 XXX. We 



^ 



[ 2.i ] 

XXX. We muft obferve, that thij 
(hock is not felt, unlefs the wire, com- 
ing from the bottoms of the bottles, is 
touched; and then not, if the (hoes 
^re dry» and of confequence originally- 
ele<3:ric. In this experiment we fee the 
ciFeds of the increafe of the points of 
con tad; and it feems the more fur- 
prizing to thofe, who are not acquaint- 
ed with the caufe, when the wire is con ' 
cealed under a floor-cloth,that the mov»- 
ing of their feet only one inch, fhould 
occafion them, all other circumftance& 
apparently the fame, to feel a violent 
fhock or none at all. A thick carpet, 
inftead of a floor cloth, is liable to pre- 
vent the fuccefs of this experiment, for 
the fame reafon as dry fhoes. This ex- 
periment may aptly enough be called, 
the fpringing an eledrical mine. 

XXXI. If, in the former experi-^ 
ment, the lower fmall wire is faften*d 
to an iron rod ; and if, when the vials 

4 

are ever fo ftrongly ejjcited, that rod 

' is 
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is held in the hand of a man ftanding 
upon the floor, and with it he touches 
the gun-barrel, he perceivts no fhock, 
for reafbns prefentljr to be afligned. 
But if he takes this iron rod in one 
hand, and touches the gun-barrel with 
the other, he then is violently ftruck. 
We muft here obferve, that the vio- 
lence of theftroke is always felt in our 
bodies, in proportion to the loudnefs 
of the explofion, and the quantity 
of fire feen : therefore, as both the^ 
are equally perceptible, whether the 
cleAricity paflcs only through the iron, 
as in the firft of thefe inftances; or 
through our bodies equally with the 
iron, as in the fecond ; we conclude, 
that in both there is the fame degree 
of eleiSrical force. By the firft of thefe 
methods, you are capable of making 
others fenfible of the electrical force, 
without feeling it yourfelf. This ex- 
periment, as well as the laft, will ad- 
mit of infinite variation. 

C 4 " XXXII. if 
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XXXII. If a man, Handing upon an- 
cledlricalcake, takes the vial fufpended 
to the gun- barrel in his hand, by thefe 
means he acquires fome electrical pow- 
er; for, if under thefe cirumftances 
he touches the gun-barrel, he only re- 
ceives a flight ftroke. If then,, with-- 
out having had any communication 
with unexcited non-eledrics, he touches 
the gun- barrel again, the globes being 
yet in motion, he receives no ftroke at 
all, 

XXXIH. If to the gun-barrel an 
egg, either raw or boiled, is lufpended 
by a piece of wire, and a pcrfon, grafp- 
ing the eledirified vial in one *hand, 
brings the palm of his other near the 
bottom of the egg ; at that inftant he 
receives a fmart ftroke, and his hand 
feems full of a more red fire than is 
ufually obferved. In this experiment, 
the ftroke is more confined to the hand 

I 

without ftiocking the arms, than when 
you touch the gun-barrel itfelf ^ it more 

refem- 




Tcferiibles a ftroke over the hand with 
a ferula, 

XXXIV. If any number of people 
iland upon original ly-ele<9:rics, and 
communicate with each other by any 
non-eledric medium, efpecially me- 
tal, th^y are by thele means ill equally 
eleArified ; and if a perfon, (landing 
upon the floor, and holding the vial of 
water hanging to the gun-barrel in his 
hand, touches the perfon furtheft from 
the gun-barrel, the whole number re- 
ceives a fhock equal to any one touch- 
ing the gun- barrel fingly. 

XXXV. If a number of perfons, how 
great foever, fland upon the ground, 
communicating with each other as be- 
fore, the firft of which grafps the vial 
and the laft touches the gun-barrel, the 
whole number receive a {hock like the 
former. This, we are informed,: Mcnf. 
le Mormier at P<ir«" communicated 
through a line of men, and other non- 
eled:rics, meafuring nine hundred toifes. 

XXXVI. Seve- 
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XXXVI. Several experiments (htv^l 
that the eledrical force always de^ 
fcribes a circuit ; e. g. if a man holds 
the eleftrified vial in one hand and 
touches the gun-barrel with the other, 
he feels the fliock in no other parts of 
his body than in his arms and a-crbls 
his bread. So that here we fee the 
electrical power darts reBiJpmo curfu 
between the gun-barrel and vial. This 
is more particularly demonftrated by 
the following experiment, in which, 
though the two lines of perfbns may be 
of any length, we only fpeciAr that 
each confifts of four, for the lake of 
perlpicuity. 

XXXVII. Of one line, let A touch 
the gun-barrel, (landing upon wax^ 
and communicate with BCD like- 
wife ftanding upon wax. Of the other 
line, let i take the ele<^ified vial in 
his hand and joyn with i, 3 and 4, 
all ftanding upon the floor. If, under 
thefe circumftances, the firft line is ef- 

kdrified. 



C 17 ] 

1<^i{ied, and 4 touches D, all eight 
are ftruck through. If 4 touches C, 
D though eledrified feels nothing, and 
the remaining feven are ftruck ; fo that 
here D is left out of the circuit, if 4 
touches B, only fix feel the (hock, and 
C and D feel nothing ; and thus yoU 
may proceed to A, who muft alway? 
neceflarily feel, if either himfelf or any 
of his line is touched. If, when both 
lines are as before mentioned, D 
touches 3) 4 is left out of the circuiti 
and the remaining (even feel the ftroke* 
If C touches 1, the circuit coniifts of 
tivC) D, 3 and 4 being, though under 
the fame circumftances, left out: al~ 
ways obferving, however thefe circuits 
are diverfified j that A, who touches 
the gun-barrel, and i, who holds the 
vial, are certain to feel the ftroke. 

XXXVIII. This experiment my be 
reverfed, the lines being as before, in 
the following manner, wherein like- 
wife this circuit U always obfcrvable. 

Let 
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Let A touch the gun-barrel as before, 
and D hold the wire of the elcdrified 
vial in his fingen Let 4 grafp the vi-' 
al, and i touch B ; then A feels no- 
thing, being left out of the circuit, and 
the other feven areftruck. If 4 touches 
C, then A and B feel nothing, the 
circuit confifting of the remaining fix. 
But it is to beobferved, as in the for- 
mer experiment, that 4 who grafps 
the vial, and D who holds the wire, 
muft of neceflity be always in the cir- 
cuit, I have been the more particu- 
lar in this matter, as it demonftrates 
the courfe of the eledtrical power to 
be in the moft direft manner, between 
the giin- barrel and the eledrified vial. 
XXXIX. Likewife if a perfon, 
{landing upon an originally-elecftric, 
touches the gun-barrel with his right 
hand, a piece of wire being placed 
round his left leg, and a fecond perlon 
• ftanding likewife upon the -wax, takes 
hold of the extremity of this wire; 

then 
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th^n let another perfon, {landing upon, 
the floor and grafping the electrified 
vial, touch any part of the fecond per- 
fon's body. Upon this touch, the fecond 
perfon is fhook as ulual ; but the firft 
feels the ftroke only in his left leg and 
right arm, the neareft courfe of the e- 
leCtrical power. 

XL. If any number of perfons com- 
municate by pieces of wire, and if any 
one of them brings together the ends 
of the two pieces of wire in his hands, 
upon the gun-barrel's being touched 
he will perceive no ftroke. But if the 
ends of the wires are but a quarter of 
an inch afunder, he will be fhook in 
both his arms ; becaufe then his body 
will become part of the circuit, 

XLI. If, when any number of per- 
fons joyn hands, or communicate by 
any metallic medium ftanding on the 
floor, one grafps the vial and joyns 
with the reft : Upon the gun-barrers 
being touched by the lafl perfoa of the 

line, 
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line, the whole number arc ftnick ; And 
he who grafps the vial as forcibly ai^ 
the reft, But if two vials are empkr^ 
cd, and he grafps them both, with a 
|)ieceofwire of fufficient length held be- 
tween his fingers, which wire touches 
both vialsj and it*s end is taken hold of 
by the fecond perfon of the line ; if then 
the laft perfon touches the excited 
gun-barrel, all in the line are violently 
ftruck, except the perfon, who grafps 
the vials; but he feels little or nothing 
of the ftroke. 

XLII. The ftroke is very violent ; 
when a wire is put round the haked 
head, or under the peruke ; and the 
perfon, grafping the vial, touches th^ 
gun-barrel with the end of the wire; 
or if he holds the wire between his 
teeth. - 

XLIII. If a perfon, ftanding on tht 
cledrical cakes with gold or filver lace 
tipon his coat, takes hold of th^ gun-^ 
barrel; and another perfon grafping 

the 
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die eledrified vial touches the bottom 
of the lace, the perfon electrified, if he 
holds down his head, feels the blow 
under his chin. The lace in this in> 
ftance has the fame efieds as a piece of 
metal ; at the end of which, if placed 
in the {ame manner, you would ne~. 
ceilarily feel the ftroke. 

XLIV. I now proceed to Ihew, by 
what fteps, in my inquiries into the 
nature of eledricity, I discovered, that 
the glafs tubes and globes had not the 
cledrical power in themfelves, but 
only ferved as the £rft movers and de- 
terminers of that power. 

XLV. Several months fince, I ob^ 
ferv*d that by rubbing a glafs tube, 
while (landing upon a cake of wax, in 
order, as I expeded, to prevent any of 
the eledrical power from difcharging 
itfelf through me into the floor ; con- 
trary to my expediaticm, that power was 
fo much leHen d, that no fhappiog was 
toh^ obferved upon another s touchy 
.. ing 
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ing any part of my body. Rut if a perfbn 
not electrified held his hand near the 
tube whiift it was rubbing, the fnap- 
ping was very fenfible. This I fhew- 
ed to feveral members of the Royal So< 
ciety and others, who did me the ho- 
nour to vilit me. Afterwards I met 
with an experiment of the fame kind, 
in a treatife publifh'd by profeflbr Bo/e, 
entitled, Recherches fur la caufi et fur 
la veritable teorie de F EledlrtcttSy which 
that ingenious gentleman fays, had 
given him great trouble by its oddnefs. 
The experiment is, that^ if the eledri- 
cal machine is placed upon originally- 
eledrics, the man who rubs the 
globes with his hands, even under thefe 
apparently favourable circumftances, 
gives no fign of being eledlrified, when 
touched by an unexcited Qon-elednc. 
But if another perfon, {landing upoa 
the floor, does but touch the globe in 
motion with the end . of one of his 
fingers^ or any other non>eIedric, the 

perfba 
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J)etfoli rubbing is inftantly cledlrified^ 
and that very ftroiigly. The folution 
of this phaenomenon, feemingly con- 
trary to the already difcover'd laws of 
eledricity, had terribly torrhented him : 
But however he has given us the follow- 
ing, which he modeftly calls a plau- 
fible fubterfuge rather than a folutioni 
viz. that a power cannot ad: at the 
fame time with all its vigo^r, when 
one part of it is already employed ; as 
a horfe, who already draws an hun- 
dred pounds, cannot draw an additio- 
nal weight as freely as if he had not 
been loaded at all. That the hand ex- 
cites the virtue already in the fphere * 
therefore if the fame power impreg- 
nates the man, there remains none for 
the globe. That the virtue of the 
globe then cannot be communicated 
at the fame time to the man, by whom 
it is created. That he, who gives it, 
cannot receive it himfelf. From thefe, 
and fuch like confederations, it appears 

D to 
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to him ; that the man upon thegpoundj 
who holds his fingers to the globe in 
motion, inftead of his diminidiii^ its 
cle£trical force, throws that force back 
again over the raan,who excited it. That 
the linger in this cafe feems to operate 
as an ele<9:ric perfs-, and drives back the 
eledtrical power, 

XL VI. 1 have fcen an account * of 
Mr. Allamemdy lately printed at the 
Hague ; wherein he takes notice of 
this phaenomenon. He tells lis, that 2a 
part of the eledrical power of the 
globes paffes off by the frame, upon 
which the globes are mounted,^ into 
the floor and diflipated thereby ; he 
conceived, that if the machine, and 
the man who rubbed the globe, were 
placed upon pitch to prevent this dif» 
fipation, the fire of elcftricity would 
be more ftrong. But the confequence 
is extremely odd and unexpe^ed -, for 

die 
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tlie cotitrafy happens $ and the eledri-^ 
cal power is confiderably diminifhed^ 
and ibmetitnes there is evehnoneat all. 
XLVil. I tried this experiment fe^ 
Veral times with my machiriej and thd 
man, who turns the wheel thereof^ 
mounted upon thedefltical cakesilf thd 
air was dry and the machine placed at 
jbme diftance from non^ electrical lub-< 
fiances, as the {ides of the room, chairs^ 
imd fuch like -, after one or two fmall 
fnaps, the gun-barrel, fupported by filk 
lines and hanging in contad with thtt 
globes, would, though the machine 
were in motion a confiderable time, 
iittrad ho light fubftances nor emit 
any fire. This induced me to con- 
ceive, that the eled:rical power was not 
inherent in the glafs, but came from 
the floor of the room ; and if the fa^ 
were fo, the gun-barrel fhould fnap 
upon my touching any part of the ma- 
chine. The confequence fully an- 
fwcr'd my conjedures j for while I ftood 

Pi* upon 
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Upon the floor, the globes MI in mo- 
tion, I put one hand upon the frame 
of the machine, and torched the gun- 
barrel with one of the fingers of my 
other. Upon this fire ilTued, and the 
fnapping continued as long as I held 
my hand upon the machine, but ceaf- 
ed upon taking it off. This at once 
proved to me, that the eledrical fire 
pailed from the floor through my body 
to the machine. I then order'd the man 
to put one of his feet from the wax 
upon the floor ; which, as foon as he 
complied with, caufed the eledricity to 
fnap at the gun-barrel, and this cea fed 
upon his replacing his foot Here I 
found that the eledrical power came 
through the man ; and that in thiefe in- 
ftances, either my felf or the man who 
touched the floor with his foot, were to 
be regarded as an additional part of the 
machine communicating with the 
floor. Thefe confiderations led me to 
make the following experiments. 

XLVIII. 
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XLVIII If my conjedureswerewell 
founded, and if the eledrical power, 
the man and the machine being placed 
upon originally eledlrics, went through 
my body to the machine, a fine wire 
held in my hand at a few inches di- 
ftance ought to be attracted by any 
part of the machine. This fucceeded 
accordingly, but the attradion lafted 
a very fmall fpace of time, and the 
wire again hung perpendicularly from 
my finger, though the globes continu- 
ed in motion. This induced me to 
believe, that the gun-rbarrel, and the 
other non-eledrics fufpended in con- 
tad: with the globes, would only con- 
tain a certain quantity of the eledri- 
cal aether ; and if this were the cafe, 
the attradion of the wire to the ma- 
chine v^ould be continual, if the elec- 
trical power found again a communi- 
cation with the floor, as the wire was 
the only canal of communication be^- 
tweea the floor and the machine^ 

D 3 Where- 
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Whereupon 1 placed one of my fingers 
upon the gun-barrel, and held a wire 
near the machine with my other hand, 
and found, that as long as my finger 
Continued upon the gun-barrel the wire 
was attraded, but no longer. , 

XLIK. Here we find, that one caufe 
of the ele£trical attraction is the cur- 
rent of the eledlric^l aether fetting to 
the machine through the wire : and 
this current isfkopp'd from two caufes ; 
one when there is no difchai^e thereof 
from the gun-barrel, the accumula- 
tion being complete ; the other, yi^en 
other cijrrents are opened, that is, 
when the machine is touched in other 
parts. 

L. In thefe, and the fubfequent ex- 
periments, I always fuppofe the air 
very dry ; for if it is not, and the filk 
lines, which fupport the npn-eleArics,^ 
are wetted thereby, the ele<!lricai 
power will be difcharged along them, 
apd the wire will be ponflantly attrac- 
ted. 
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ted^ as I have frequently on pxirpofe 
experienced; and this difchirge is in 
proportion as the lines are tfiore or left 
wetted. 

LI. If a man ftands upon the machine 
placed upon originally-ele^rics, and the 
gun-barrel with the other non-eledrics 
are fufpended as ufual in conta(9: with 
the globes, no eledricity is obferved in 
that man : but if a v/ire hanging to the 
wainfcot of the room touches the gun- 
barrel, or a man ftanding upon the 
floor applie, hU finger thereto, the man 
Upon the machine emits fire copioufly ; 
and either himfelf, or the man who 
turns the wheel of the machine, fires 
inflammable fubftances. But this eifeft 
i& no longer obfervable, when the wire, 
^e. are Removed from touching the 
gun-barreL So that in this experi- 
ment, the ufual courfe of the eledricity 
is inverted ; and that power, which in 
moft other inftances, is brought by the 
wood-work of the machine to the globes 

D 4 and 
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and by them difchar^ed upon tjbe gun- 
barrel, i» now brought by the wire to 
the gun-barrel, and from this the globes 
throw it all over, not only the machine, 
but any non-eledric in contad with 
it, if the eledricity is ftopp'd- In this 
experiment, if an iron rod (landing 
upon the floor, is inclined againft the 
loops of the fllk lines, which fupport 
the gun- barrel, in fuch a manner as 
not to touch the gun ^barrel ; the elec-- 
trical fire, which pafles from the irou^ 
rod to the gun-barrel, inftead of be- 
ing fupplied confljantly, comes in by 
fnappiqg fo long as any unexcited non- 
eledric communicates with the ma^ 
chine, but ceafes upon its being re^ 
moved. And if the air is very dry, and 
none of the ele6b icity conduced down 
the filk lines, the fnapping from the 
iron rod to the gun-barrel will fre- 
quently correfpond to the touching of 
the wooden machine with your fingers, 
md flop uppn your taking them oK 

And 
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Ahd this experiment will look much 
like magic, even to thofe who are ac- 
quainted with the operations of eledri- 
city ; for if the perfon who turns the 
wheel of the machine, and (lands upon 
the cakes, be properly inftrufted ; up-, 
on your bidding the gun- barrel fnap, 
he only puts the toe of his (hoe upon 
the Hoor, and it fnaps immediately, and 
continues fnapping as long as hekeeps 
it there; but if you order it to ceafe< 
fnapping, he almoft imperceptibly re- 
places his foot upon the cakes, and 
it ceafes. This may be repeated as 
often and as long as you pleafe. To 
corroborate this conjecture further, 
and to prove that the ele&rical power 
is by the means of the iron rod con* 
duded from the floor to the gun-bar- 
rel ; light fubftances laid upon any part 
of the machine (hould be driven off, 
provided that the eledrical blaft is par- 
ticularly determined to that part of the 
machine, where thele light fubftances 

are 
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sure laid ; and this fadt is deter mm*d 
by experiments. 

LII. Many experiments dempn- 
ftrate, that if the clediricity is not 
ftopp'd, no fign of its presence either 
by £reor attraction is obfervabk in the 
non-ele^ric bodies fufpended to the 
globes. That is, although ever fo great 
9 quantity be determined by the globes 
over thefc bodies, the ele^ricity pailes 
off from them plena rivo to the floor, 
from whence it came. But if the elec- 
tricity is flopped, it is then acciunti- 
Iftted upon thefe non-ele<^rics ; but 
diiis can be done only to a certain de- 
gree, as is manifeft from a former ex- 
periment. And if, when this power 
is aecumukted, a man (landing upoBi 
the floor touches now ^nd then the 
non*d[e6tric& with his finger; theelec- 
tricity, which is here accumulated, 
fnaps; and the fire is always obferv- 
able. But thk fnapping is riot, when 
the ele^ferical power paflcs off continu- 

ally. 
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^liy, as from a piece of blunt wire 
hung to the fufpended gun- barrel and 
the hand of a man brought near it 
without touching ; whercl^ the elec- 
trical power becomes vifibje like a fine 
blue cone of flame, with its point to-r 
wards the wire. When the hand is 
placed at a proper diftancc, the blaft, 
like that of cola air, is therefrom very 
manifeft. If you do not determine the 
(ele<ftricity by thcfe means to a point, the 
(diffipation of it is general and from all 
parts of the e^cit^d non electric; but 
if you do, by bringing your hand near 
the wire as befpremention*d, you fee 
the manner o£ its being difcharged in- 
to the floor, and {o into the earth. 
Thefe fa<Jls being fo, if my concep- 
tions are true, that die glafs globes 
circulate the clcMc^l fire, which they 
receive from their friiftion againfl the 
jcufliions or the hand of a man, and 
which is conftaotly fupplied to thefe 
faft from the floor ; the mgrcfe of the 

eledrical 
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cledrical fire, if the machine, &fc\ are 
placed upon eledrics per fe^ ought to 
be vifible, as well as the egrefs under 
the fame circumftances ; and this is de- 
mon ftrated by experiment. For, if 
while any unexcited non-eledrics touch 
the gun-barrel, the globes being in mo- 
tion, you bring your finger or a piece 
of wire near any part of the wood- 
work of the machine, but more eipc- 
cially the iron axis of the wheel ; you 
obferve the brufli of blue flame 
fet in from it to the wood-work. 
We always obferve in this experiment^ 
that the lambent flame from the end 
of the wire pafles diverging into the 
machine, and this continues fo long as 
the gun-barrel is touched. So that 
here, the office of the globes exadly 
tallies with that of the heart in ani- 
mals ; which, as long as the quantity 
pf blood is fupplied, propels it into 
the arteries, and thefe all over the 
fyftem J or that of the pump in hy- 
4roflatic$. In the fame manner, by 

z the 
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the attrition of glafs tubes, the 
elcArical power is brought from the' 
body of the man whoi rubs the tube, 
and he is conftantly taking in a fupply 
from the floor. 

LIII. What I here call the eledrlcal 
ather, is that atmofphere which fur- 
rounds both excited originally-eleftrics 
and excited non-eledrics. That this 
is extended to a confiderable diftance, 
appears from a fine thread ' or piece of 
cotton-grafs-feed and being attraded at 
foroe feet diftance from them, as far 
as which, it is prefumed, this atmof- 
phere extends. Here indeed it is only 
perceived by its effe<9:s upon thefe light 
Aibftances. But at the brufh of flame 
fi-om the end of the wire before men- 
tion'd^ from fome bran lying upon a 
flat piece of metal in conta<9: with ex- 
cited non-eledrics, your hand being 
held over it, and in many other expe- 
riments ; it becomes manifeft to your 
feeling as a blaft of cold wind. You 

feel 



feel it likewife in a lefs degree^ vt^hert 
a ^afs tube is well excited, and brought 
near your face. If no unexcited non- 
eledric is near, this atmofphere feems 
to be determined equally over all thd 
excited non-ele<Elrics in contad with 
the machine; but if a non-eledric un-» 
excited is brought titAt, the greatest 
part of it is deterhiined that w^y; and 
hereby the attradion at any other part 
of thefe excited non-elcdrics is con^ 
fidtrably diminifhed. Hence thecaufe 
of the repulfion of eledricity, which- 
does not operate, until the eledrical 
aether is fufficiently accumulated. This 
eledrical repulfion is ftrongeft in thofe 
parts of the excited non-cle<9Tics, where 
unexcited lion-ele&rics are brought 
near them ; for by thefe the ele(ftric4l 
blaft, which otherwife is general, is 
particularly determined to the floor. 

LIV. Before I proceed further, I 
muft beg leave to explain what I c^U 
the accumulation of elei£i:ricity. To 

put 
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put a fimilar cafe : as we take it for 
granted, that there is always a deter- 
tninate quantity of atmofphere fur- 
rounding the terraqueous globe; we 
conceive, when we fee the mertury ia 
the baronaetcr very low, that there then 
is a lefs accumulated column of this 
atmofphere impending over us, than 
when we fee the mercury high. In 
the like manner, when we obferve tJiat 
the eledrified gun- barrel attra6s or re- 
pels only very light fubilances at a very 
fmall diftance -, or that the fnap and 
iire therefrom are fcarcely perceptible ; 
we conceive then a much lefs quantity 
of elei^rical atmofj^ere furrounding 
the gun- barrel. This power being more 
or lefs, we call the greater or lefs de- 
gree of the accumulation of electricity. 
This is only attainable to a certain 
point, if you el«ftrify ever fo long} 
after which, unlefs otherwife diredJred, 
che difltpation thereof is genera). The 
vial of water ©f Mufehefthrock fccms 

capa- 
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capable of a greater degree of accu-* 
mulation of eledricity, than any thing 
we are at prefent acquainted with : and 
we fee, when by holding the wire there- 
of to the globe in motion, the accu- 
mulation being complete, that the fur- 
charge runs off from the point of the 
wire, as a bruih of blue flame. A me- 
thod has been difcovered here by a 
gentleman, (Mr. Canton) by which 
the quantity of accumulated eleftricity 
may be meafured to great exa£tnefs. 
The manner of meafuring is this. When 
the vial is fufficiently eledrified by ap- 
plying the wire thereof to the glafs 
globe, and which is known by the. ap- 
pearance of the bruQi of flame at the 
end of the wircj as before mentioned ; 
hang a flender piece of wire t(y the fuf- 
pended gun-barrel, for this purpofe 
detached from the globes. Upon your 
applying the wire of the eleftrified vial 
to that hanging to the gun-barrel, you 
perceive a fmall fnap ; this you dif- 

charge 
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tharge by touching the gun-^barrel with 
your finger, which likewife fnaps : and. 
thus alternately eledrifying and diiP- 
charging, you proceed until the whole 
electricity of the water is diflipated; 
which fometimes is not done, under an 
hundred difcharges. If you do not dif^ 
charge the eledricity every time, the 
fnaps from the wire of the eled rifled 
vial to the gun-barrel are fcarcely per-, 
ceptible. In proportion to the number of 
ftrokes, you eftimatethequantity of the 
acquired electricity of the water. That 
you could by flopping the eleCbricity, 
excite non-eled:rics : and by accumu- 
lating their power, make them exert 
more force than originally-eledrics 
would at any point of time, was that 
capital difcovery of the late Mr. Gray; 
and is to be regarded as the bafis^ 
upon which all the prefent improve- 
ments of our knowledge in elec- 
tricity are founded; and 'till which 
difcovery, although fome of the cf- 
fedls ©f elcdrieity were obferved a- 

E bove 
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bove two thoufanii years ago *, little 
progrefs was made. 

LV. The eledrical aether is much 
more fubtile than comoiiofi air, and 
paiTes to a certain depth through all 
known bodies. It pa0e9 moft readily 
through metals, water, and all fluids 
except refinous ones j then animal 
bodies, dead or alive, m proportion as 
they are more or lefs wet j then ftones, 
wood, and earths. It pailes to a cer- 
tain thicknefe only through refins, dry 
animal fubftances, wax, and glafs. For 
this realbn bodies are called ekdrics^tfr 
fi^ or non-eledrics ; not only for their 
rubbing the cledtricity from other bo- 
dies, but likewife as they permit more 
or lels of the eledrical aether to pafe 

through 

* 'Tbeopbrajius who lived above three hundred 
years before the date of the Chriftiati sera, fakes no- 
tice of amber and the Lyncurium attradting not only 
ftraws and fliavings of wood, but alfo thin pieces of 
copper and iron.See Tbeopbraftus <s^ t«v a/^w. »'. 
. •— K«u ti A«r)tvfc«»r — tKttti ^ ttfTTTtf TO 4A«K7f«r. 

Ol,Si<(>»ffn H ftitOV KK(^tl Hf |vAOV, «'AA« V«AxgV )L 
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through them. This aether has not 
only the property with air of moving 
light fubftances .; but it feems to have 
another, and that is elafticity. 

LVI. That this fluid is more fubtil 
than common air, is more particularly 
demonftrated by its pafling through 
feveral, glaffes at the fame time ; 
through any one of which, though e- 
ver fo thin, air cannot pals. It like- 
wife paffes, as I have mentioned before, 
through stll known bodies, except origi- 
nally eJedrics, and even through thefe to 
certain degree. It's elafticity is proved 
by its extending itfelf round excited 
eleiSrics, and excited non-eledrics to a 
Gonfiderable diftance ; as well as by its 
increafing the motion of fluids. This 
is demonftrated by the experiment with. 
a fmall glafs fiphon where the elafti- 
city of the elc^rical aether overcomes 
the attradion of cohefion : I have fre- 
quently obferved this experiment does 
not operate, unlefs the gfeateft part, 

Ei If 
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if not the whole eledrical blaft, is de- 
termined to the floor through the wa- 
ter, by bringing fome unexcited non-c 
ledric near the long leg of the fiphon f. 
T?he ftream through this flender tube 
is moft complete, when the non-elec- 
tric is brought near, fo as when the room 
is fomewhat darkened, the flream of 
water appears as a ftream of blue flame, 
much like that from the blunt wire.^ 
This ftream is flopped, either by touch-'^ 
ing any part of the non-eledrics in con- 
tad with the globes ; by placing the 
machine and the man who turns the 
wheel upon eledlrics per fe^ by which 
the current of the el^drical aether, from 

the 

f There is one inftance, where the water will run 
off in a full ftream without bringing a non-eleftric 
unexcited near the long leg of the fiphon ; and that 
is, by fufpending a vial of water as ufual to the gun- 
barrel by a wire, and by letting a glafs fiphon through 
the cork into the water. When this vial is fuiBcicntly 
eleftrified, the water therein runs off in a full ftream, 
though no noh-eledlric unexcited is near; becaufc 
then the current of water throi^h the fiphon is the 
only^way, by which the furcharge of the eledricity 
can be diflipatcd. ^ 
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the floor to the machine is prevented ; 
or by removing the non-ele<ftric from 
the leg of the fiphon, by which the 
diffipation of the eledrical aether from 
the iqxcited pon-eledric becomes ge- 
neral. So that we find, that although 
we can repel light bodies from many 
parts of excited non-eledrics at the 
fame time j the whole force of the e- 
ledhical current is neceflary, to drive 
off fo ponderous a fluid as water. May 
we likewife not infer the elafticity of 
eledtrical aether, from the ingrefs of the 
blue flame from the end of a blunt 
wire held near the axis of the wheel, or 
any part of the wood- work of the ma- 
chine, after the revolutions of the globes 
are ceafed ? Certainly we fee an influx 
of eledrical fire to all bodies, until 
their determined quantity is reftored. 
Is not the elafticity of this aether de- 
ducible likewife, from the violent fliock 
we feel in our bodies in the experi- 
ments with water? 

E 3 LVII. 
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LVIL There feems to be a quan- 
tity of this ather in all bodies : hence 
the reafon, why though the machine 
is placed upon ele<9:rics per fe^ a fnap 
or two, as I mentioned before, is ob- 
ferv'd upon touching the gun-barrel, 
when the machine has been fometirtie 
in motion : but after thefe no more is 
perceived, if the filk lines are very dry, 
and the ele<ftrical fupportcrs of thema- 
jchine are of a requifite thicknefs^ As 
fbon as any non-elefiric unexcited 
touches the machine, this lofs is imme- 
diately reftored. As the eledrical 
^ther, as has been fpecified, is an ela- 
flic fluid ; wherever there is an accu- 
mulation thereof, there is an endea- 
vour by the neareft unexcited non-e- 
ledric to reftore the aquUtbrium. The 
reftoring of this ^equiUbrtumy 1 take to 
he the caufe of the attraction of excited 
glafs tubes and globes, as well as that 
of excited non-ele^rics ^ for here the 
l;>iaft of cledrical sether cohftantly fets 

I in 
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in frpm the ncareft unexcited non-c- 
Jeftrics towards thofe excited, and car- 
ries with it whatever light bodies lie in 
its courfe. This fetting in of the cur- 
rent of ele^rical aether towards excited 
non-eledrics is likewife very perceptible 
to your feeling as a blaft of cold wind ; 
if when you are eledrified, you hold 
your hand over a plate with fome bran 
in it, by which blaft the bran is carried 
againft your hand. Thefe light fubftan* 
ces are again repelled by the blaft from 
the excited bodies, as foon as they come 
in contajft and fometimes before. Th<i 
fucceffions of thefe alternate attrai^ti* 
ons and repulfions are extremely quick; 
fo that fometimes your eye can hardlj^" 
keep pace with them. And if you put 
a glals globe of about an inch in dia- 
meter very light and finely blown into 
a plate of metal,and hang another over it; 
clcdrify the upper one, and bring the o*- 
therynder it,and youwill find the ftrokes 
from the alternate attra(3:ions and re- 

E 4 put- 
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pulfions * almoft too quick for your fear*. 
I have feen a German who travelled with 
a fmall eledrifying machine; who, by a 
a procefs of this fort, made two fmall 
bells ring. One of the bells was fufpend- 
ed to an eledrified wire, which was con- 
duced without touching along the fides 
of the room ; at about an inchdiftance^ 
detached from this wire, a little clapper 
was hung by afilk line ; at an equal di- 
ftance from this laft was hung another 
little bell, which communicated with 
the fides of the room. As foon as the ma- 
chine was in motion, the eled:rified bell 
attracted the clapper, which immedi- 
ately by the repulfive blaft was blown 
oiF to the unexcited bell. By the time 
the fecond bell was ftruck, the for- 
mer 

* The following is an argument of the velocity 
likewife, with which thefe little globes are attrafted 
and repelled. If they are let fall from the height of 
lix feet or more upon a, wooden-floor or a plate of 
metal, they are rarely broke ; but by the attraftions 
and repulfions of them between the plates, though 
at the diftance only of one fixth of an inchj^ they 
arc frequently beat in pieces. 
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mer attracted again ; and this jingling 
of the two bells continued not only 
during the motion of the machine, 
but fcveral feconds after it was flop- 
ped. . This was occafioned by the 
fmall volume of the clapper, being able 
to convey away only a. fmall quantity 
of the eledrical asther at each ftroke 5 
by which it was fome time, before the 
(eautltb/mm was reftored. 

LVIII. To demonftrate likewi(e, that 
the reftoring this aqutUbnum is not 
imaginary, I fliall mention an experir 
ment of a gentleman (Mr. fFilfon) who 
has taken great pains in thefe inquiries; 
Take two plates of any metal, very clean, 
and dry, vvhofe furfaces are nearly e- 
qual ; hang one of them to any ex- 
cited non-eledric, and bring under it 
upon the other a whole leaf of filver. 
When, which you find upon applica- 
tion, the filver leaf is attraded, lower 
the bottom plate ; if it is too low, you 
will obferve the leaf filver jump up and 

down 
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down ; if too high, it will be only at- 
trafted in part, and thereby didipate 
the electrical power. But if you get 
it at the proper diftance, which vnll 
be very eafily found upon tryal; the 
filver will be perfectly fufpended at 
light angles with their planes, like the 
trapezium of the geometers, and touch 
neither of the plates : it will be ex- 
tended likewife to its utmofl dimen- 
fions. You frequently obfcrvc, both 
at the top and bottom of the filver, the 
deftrical fire. The fame effed is pro- 
duced if you revcrfe the experiment, 
by eledrifying the bottom plate, and 
iufpending the other over it Now I 
conceive, that the fpace occupied by 
this leaf of filver, is that, where the a- 
quilibr'tum of the eledrical aether is re- 
ftored ; for if you take away the under 
plate, through which from the floor 
the flux of this sether is fumifhed ; or 
if that plate be placed upon an eledric 
per y?, by which this flux is prevented 
likewife, the filver leaf is blown away. 

LIX. 
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LiX. No ixxiy can be fu(pended m 
^quilibrio but from the joint ad ion of 
two difFercnt directions of power : fo 
here, the blaft of eledaical aether from 
the excited plate blows the filver to* 
wards the plate unexcited. This laft 
in its turn, by the bkft of eledrioal 
aether from the floor fetting through 
it, drives the filver towards the plate 
eledrified. We find from hence like* 
wife, that the draught of eledrical 
aether from the floor, is always in pro* 
portion to the quantity thrown by the 
gl<:^8 over the gun-hariel ; or the <r- 
quilibr'tum^ by which the £lver is fuf^ 
pended, could not be maintained. I 
once found, that a gentleman, at that 
time an invalid, whofe fhoes were per^ 
fedly dry, and of confequence original* 
ly-eledrics, and who was employ 'd td 
hold the non*eledric plate through 
which the sether was to conie from the 
floor ; this gentleman, I fay, did not fur- 
nifh a fufikient quantity,becaufe of the 

drynefs 



diynefs of his flioes, to maintain the 
aqmlibr'mm ; and the filver was blown 
away. But upon employing another 
to this office, whofe (hoes were more 
wet, the aether came readily through 
him, and the iilver was fufpended. I 
have likewife found a wooden pble^ 
very dry, not condud this aetlier faft 
enough to keep the filver fufpended. It 
may be imagined, that it is pofllble 
for the filver to be fufpended, without 
fuppofing a flux of the electrical aether 
from the nearefl unexcited non-elec- 
tric, as well as from the excited one ; 
that is, by the finiple cledrical attrac- 
tion. But to obviate this, it mufl be 
rememl)ered; that the electrified gun- 
barrel- both attrads and repels light 
fubflances at the fame time. Can this 
attra<9:ion and repulfion be conceived 
without the operation of the eledrical 
asther both to and from the gun- barrel 
at the fame time ? Does not this point 
out an afHux as well as an efflux ? Are 

not 
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not the ekdlrical repulfions as ftrong 
at leaft as the attradions ? Do not we 
fee light bodies, either between excit- 
ed originally-eled:rics or excited non- 
eledlrics, and unexcited non-ele6lrics, 
dart like a ball betwieen two rackets of 
equal force ? It may be faid perhaps ; 

I. That the fufpended.filver may 
only ferve as a canal of communica- 
tion, which difcharges the eledricity 
from the excited non-eled:ric to the 
unexcited one ; and that when an ori- 
ginally- eledric is placed between the 
lower plate in this experiment and the 
floor of the room, that then the filver 
is attradled only, until the lower plate 
is faturated with eledricity, and no 
longer. This is as much as faying, 
that this effed arifes from electricity, 
without mentioning in what manner. 

I. That this effed is produced by 
the ele<ftrical attradlion, which gives 
the (ilvera diredion towards the excited 

non- 
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ttOfi-eledric, but that it is kept down 
near the unexcited one by the force of 
gravity. Was this the caufc, the ac- 
tion of gravky would operate as much 
through originally-eledrics^ as non* 
eledrics. 

LX. But I am able to prove the afflox 
experimentally as well as the efflux, in 
the following manner. When the fil- 
ver lies ftill, though the motion of the 
globes is continued, between the two 
plates, one fufpended to the gun-bar- 
rel, and the other placed upon an elec- 
trical cake ; a perfon ftanding upon the 
jffoor needs only bring a fmall glafs fi- 
phon in a veffel of water, and apply 
the long leg thereof near the plate 
placed upon the wax: for upon this^ 
thefilver is immediately fufpended; 
and the water, which before only 
dropp'd, now runs in a full flream 
and appears luminous *. Does not, in 

this 

• This experiment is more elegantjj if the upper- 
plate 



[^3 ] 

this cafe, the currentof the water poiat 

out the dire<9:ion of the current of ekc- 
trical aether ? 

LXI. When the machine, ^c, are 
placed upon originally-eledrics ; if a 
inah, ftanding likewife upon an origi- 
nalljr-etoric, touches the gun-barrel, 
while the globes are in motion, he will 
receive a fnap or two ; after which, tho* 
the motion of the globes is continued, he 
will perceive no more fire from the 
gun-barrel. While in this pofture, if he 
touches the wood- work of the ma-, 
f hine with one hand, and applies a 
finger of his other near near the gun- 
barrel, at that inftant he receives the 
elearical ftrokes. Thefe continue as 

long 

phte, attrading the filvet, is liifpended high enough 
for a perfon ftandmg upon an originally- eledric, 
conveniently to- bring the other plate under it with 
one- hand, a6d to hold a pewter plate in the other. 
If the originally-elearic is fufficiently" thick, the 
filverwdlnotbefufpended; but if theglafs fiphon 
m a fmall veflel of water is brought very near the 
pewter plate, the water runs into the plate, and the 
Wver IS immediately fulpended. 
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long as he touches the machine, but 
ceaie upon his removing his hand 
therefrom. Here we fee a circulation 
of part of this man*s eledlrica,! fire, 
which operates in the following man- 
ner. Firft, the man by applying one 
of his hands to the machine becomes a 
part thereof; and by the motion of the 
globes, part of the electrical fire, in- 
herent in his body, is driven upon the 
gun-barrel i but it is inftantaneoufly 
reftored to him again upon his touch- 
ing the gun-ba„efwith Lother hand. 
Thus he continues communicating -the 
fire with one hand, and having it re- 
ftored to him with the other, as long 
as he pleafes. If inftead of touching 
the machine or gun-barrel, he holds 
his finger near either or both of them ; 
you fee the fire go out and return back 
as in a former experiment. 

LXII. It may be perhaps imagin*d ; 
if oiie man touches the machine, him- 
felf and the machine both being placed 

upon 
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upon the wax ; and if another^ {land- 
ing upon the floor, conftantly or by 
turns touches the gun-barrel, that by 
thefe means the man upon the origi- 
nally-ele£lric8 might be de veiled of all 
his eled:rical fire, by conftantly con- 
tinuing the motion of the globes, as 
he receives then no fupply from the 
floor. But the contrary proves true, and, 
after a confiderablc time, the ftrokes 
from the gun-barrel are as flrong as at . 
firfl;. But here we muil obferve, . that 
the gunrbarrel fufpended will not con- 
tain probably at one time a thouTandth 
part of the whole quantity of this man's 
eled:rical fire. Therefore I conceive, 
that, as fbon as this man has parted with 
any portion of his necei&ry, his deter- 
mined quantity, to the gun-barrel by 
the motion of the globes, he has it re- 
Hored to him upon any unexcited non- 
ele6lric*s touching the gun-barrel, • by 
having the ufual courfe of the eledri- 
city inverted. 

F UCIII. 



" XXni. We fee from many experr 
ments, that dry wood does not con- 
dud eledricity fo well as that which 
is wet^ and that the man (landing 
upon the floor, who rubs the globes, 
excites the eledricity flronger than the 
cufhions. This I had reafon to con- 
ceive was owing not to any other dif- 
ferencC) than that of his being more 
moift, andjofconfequence, more readi- 
ly conduding the cledricity from the 
noorv Therefore I order'd my ma- 
chine, and even thecufhionito be made 
damp, by caufuig wet clodis to be 
placed upon feveral parts thereof; and 
found then, that the eledhicity was e- 
qually ftrong, as when the glob^ was 
rubbed by the hand. 

LXIV. It remains now, that I en* 
deavour to Igy before you a iblution, 
why our bodies are fo {hocked in the 
experiments with the el^rified wa- 
ter; the difficulty thereof I confefs 

feemed 
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jfeemed unfurmountablet until I had 
made the following difcoveries. 

t. That the eledricity always dc- 
fcribed a circuit between the elec- 
trified water and the gun-barrel, 

2, That the eledrical fire came 
from the floor of the room. 

3 , That it would not pafs from the 
floor quick enough for the perfbn 
to be ihook, if his fhoes were dry, 

4, That the force was increafed m 
proportion td the points of conta6^ of 
non-eledrics with the glafs contain- 
ing the water. 

Then the folution of this phsno* 
menon became more eafy, which I take 
the liberty to offer. 

• ■ 

1, I "have endeavoured to prove by 
experiment*, that a quantity of eledri- 
city is furnifli'd from the neareft un- 

• LVI, LVII, -and LVlII. 

F 1 excited 



excited non-ele<ftrics, equal to that ac- 
cumulated in excited originally- elec- 
trics and excited non-eledrics. 

2. This' being fo, when the vial of 
water held in one hand of a man is 
highly eled:rified, and he touches the 
gun-barrel with a finger of his other; 
upon the explofion which arifes here- 
from, this man inftantaneoufly parts 
with as much of the fire from his body, 
as was accumulated in the water and 
giiri-barrel; and he feels the effefts in 
both arms, from the fire of his body 
rufhing through one arm to the gun- 
barrel, and from the other to the vial. 
For the fame reafons, if in the experi- 
ment with the elec?lrical * mine, a man 
places his right foot upon the lower 
fmall wire, and touches the gun-bar- 
rel with his left arm, the eledrical force 
is only felt in that leg and arm. 

3. As much fire, as this man then 

parted with, is inftantaneoufly repla- 

*XL. 

ced 
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ced from the floor of the room, and 
that with a. violence equal to the man- 
ner in which he loft it. To confirm 
this, fee Exp. LIV, 

4^ But this flux of electrical aether, 
either from the floor to the man, or 
from the man to the water, is pre- 
vented for reafons fufiiciently obvious, 
if the glafs containing the water be 
thick ; if the points of non-elc6tric 
contadt are few ; if the man is 
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upon originally eledrics ; or ("which is 
the fame thing) if the foles of his flioes 
are dry. 

5. As we find that the ekdricity 
pafles at leaft equally quick through 
d'enfe mediums, which are non-elec- 
trics, as through thofe, which are more 
lax and fpongy ; may we not there- 
fore conclude, that the caufe, why 
we feel nioft pain at the joints of our 
arms and in the tendons of our heels *, 

arifes 

* This pain in the heels is felt only in the expe- 
riment with the cledrical aninc j and it is not pcr- 

F 3 ceptiljle 
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ftriies from the refiftance of the very 
compa£t texture in the tendons and 
ttodinous ligaments of thdfe parts? 

LXV. From a due confideration of 
the phsenomena before us, I t^ke the 
liberty of propofipg the ifoUoWing 
queries: 

I. Whether or no, the effeds we 
bbfervc, in bodies being drawn to and 
driven from either excited originally- 
eledrjcs or excited rion-ele<9:rics, are 
to be attributed to the flux of eleftri- 
cal aether? 

1, Whether or no, that, which, 

ccptible only when you touch the lower ftiiall wire 
with your foot, but likewife if you ftand upon non- 
cledrics, which touch this wire. It has been ftrbngly 
felt by a perfon ftanding upon a pedeftal qI Portland 
ilone near ten inches in height, and upon one of 
metal more than two feet. I am of opinion, that no 
mais of metal, of dimenfions however great, would 
jn theleaft prevent the progrelsof theeleftrical power 
from the body of the man to the water in the vials. 

from 



from it*s b^ing firft difcover'd in amber, 
we call .€le<5fcricity) eledrical setber, c- 
ledrical power, @*f . is any other than 
elementary fire? 

3. Whether or no^ this fire 4oes 
not appear in difFerent forms according 
to its different modifications ? Does it 
not, when diffufed under a large furface, 
appear to affeft us as air ? When brought 
towards a point, does it not become 
vifible, as lambent flame ? When nearer 
ftill, does it not explode, and becoqie 
the obje^ alfo of our feeling as weU as 
of our hearing? Although it does, not 
afFedl our ikin with the fenfation of 
heat ; does it not, by its lighting up 
infiammable fubftances, (hew itfelf to 
be truly fire ? 

4. Whether or no, this fire is not 
conne<^ed intimately with all bodies 
at all times, though leaft of all pro- 
bably with pure dry air ? Have we not 
found and feparated it from water, 
flame, even that intenfe one of oil of 

F 4 turpen- 



[72] ' 

turpentine, fmoke, red-hot iron, and 
from a mixture thirty; degrees colder' 
than the freezing point? ' 

J . Have we riot proved its fiibfility,^ 
from its pafling through all known 
bodies? 

6. May we not infer its elafticity 
like wife, from its explofions ; from its 
increafing the motion of fluids; as 
well as from its effeft in the concuflion 
of our bodies, when we difcharge it af- 
ter we have accumulated it in water? 

7. May not the eledrical machine 
from its ufes, be denominated a fire- 
pump with equal propriety, as the in- 
ftrument of Otto Guerick and Mr. Boyle^ 
that of the air ? 

8. Does not the power we are now 
mafters of, of feeing the feparation of 
fire from bodies by motion * ; and 
of feeing it reftored to them again, 

even 

* The fetting in of the fire to the glafs tubes and 
;lobes has always, in thcfe experiments, been vifible 
m\\ frop the hands ai]d cviihions, by which they 

were 
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even after that motion has ceafed ; 
caufe- «s rather to incline to the o-, 
pinions of Homberge *, Lemery the 
younger **, s Grave/and ', and Boer- 
, , haavey 

were rubbed. But as till now this fire was confider'd- 
as coming from the glafs -, that, obferved upon the 
hands and cufhions, was always believed to ht fo 
much loft by running down the inftruments of fric- 
tion kito the floor. I endeavour'd to prevent this 
lofs by ftanding upon originally- eleftrics ; and found, 
to my great furprize, that fo far from increafing the 
eledlrical power by flopping what I conjeftured 
was fo much lofs, I could excite then no eleftricity 
at all in the tube and globes. This difappointment, 
which, I afterwards found, had occurred to Meff. 
Bofe and Allamand^ was the foundation of my diC- 
covef ing the fource of the cleftricity, and thfe man- 
ner of its ingrefi to the machine. 

* Bomber g du fouphre principe. Mem, de Pacad. 
Royale des Sciences^ 1705. La matiere dela lumiere 
eft la plus petite de toutes matieres fenfibles 
elle pafle librement au travers et par les pores de 

tous les corps, que nous connoiflbns. que tout 1* 

univers eft rempli de la matiere de la lumiere ■» ■ 
J* ai mieuxdonner a notre fouphre principe le nom 
de matiere de la lumiere, que cclle du feu, quoique 
ce foit proprement la meme chofe. 

^ Lemery le fils. Mem. de facad. 1709. p. S'^']. 
La matiere de'feu doit 'etre regardee comme un 
iiuide d*une certaine nature, et qui a des proprietez 

particii- 
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baoM \ who held fire to bean origi;* 
nal, a diftind, principle, formed by 
the creator himfelf ; than to thofe of 



particulieres, qui le diftinguent de tout autre fluide. 
rag. 8. — qu' une matiere beaucoup plus fubtile et 
plus agitee, qui remplit tous les vuides dej'univers, 
et ne trouve point les pores fi etroits, qui ne lui faif^ 
fent un libre pafTage, coule incefTament dans les 
lieux ofi elle eft enfermee, et entretient fon mouve- 
jnent 

^ s^Gravefand philofopb. Newton inftitutiones. 
cap* I . Ignis in corpora omnia quantumvis denfa et 
dura penetrat— i— corporibus fefe jungit— -^^ ig- 
nem ad certam diftantiam a corporibus attrahi 
nulla novimus, quae ignem non continent— -non 
ijgnis asque facile corpora omnia intrat corpori- 
bus contentus in his a corporibus circumambientibus 
retinetur.— motu celerrimo ignem affici poiTe. 

^ Boerhaavii Elementa Chem. de igne. p. 287, et 

feq.— ipfe ignis femper prsefens exiftit in 

omni loco imo vero in omni tempore, etiam 

rariffimo, vel folidiflimo, aequaliter diftributus hse- 

ret Haud ergo potui detegere, quod in rerum 

natura fit vel ullum fpatium fine igne. 

Pag. 283. Hue ufque conabar — -— tradere ea, 
quae verifllma addifcere potui de natura illius ignis, 
quem elementalem appellant philofophi. Ilium fcili- 
cet, ita confiderando, prout creatus ipfe in rerum 
(natura) exiftet feorfum, extra reliqua omnia creata, 
quaecunque demum fint, corpora. 

our 
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our ilhiftrlous c<*uhtrymen, Bdcott , 
Btfy/p^ and Ntvnon •, who <;onceived 
it to be mechanically producible from 
other bodies? 

5>. Muft We not be very cautious, 
how we connect the elementary fire, 
which we fee iffue from a man, with 
the vital Hame and calidum htnatum of 
the ancients; when we find, that as 
much of this fire is producible from a 
dead animal as a living one, if both are 
equally replete with fluids ? 

lo. Whether or no, it is not highly 
probable, that by increafing the p um- 
ber and fize of the vials of water in a 
certain manner, you might not in- 
ftantly kill even large animals by the 
cled:rical ^ ftrokes ? 

* Vide trafbtum De formd calidi, 
^ Mechanical origin of beat and cold. feSf. 2, 
> See queries at the end of his Opiicks. 
^ Monf. Le Monnier at Paris killed birds by 
thefe ; and with me, a linnet and a rat much more 
than half grown (the largefl I was then able tQ 
procure) have been ftruck dead. 

LXVI, 
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, LXVI, I cannot conclude thcfe pa- . 
pers ^^thout congratulating that ex- 
cellent philofopher and learned mem- 
ber of this Society, the '/^bbe Nollet 
of Paris. Thisgentleman, almofl: two 
years fince, in a letter to profeflbr Bo/e 
(an extra<fl of which, this laft publifhed 
with a work * of his own) without the 
knowledge of feveral experiments fince 
difcovered, at leaft none of his difco- 
veries have yet fallen into my hands, ' 
did declare his "opinibn, * that the elec- 
tricity did not only proceed from the 
eledrified bodies, but from all others 
about them to a certain diftance : *" that 
the ele<9tricity, as well from bodies elec- 
trified, as from thofe which were not, 
pafled more readily through denfe me- 
diums than air : ' that the eledricity is 
prefent in all bodies : ^ that this matter 

always 

• Recherches fur la cauje et fur la veritable teorie 
de I'eleSiricite. Wittembergue, 1 745. 

* Voyez Nollet dans les Recherches (^c. du M, 
Bofe. Pag. xlv. — La matiere eleftrlque vient non 
fculemcnt du corps eledrife, mais aufli de tous ceiix, - 

qui 
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always tends to an aquilibrmm^ and 
endeavours to occupy thofe ij)3.c€s in 
bodies, which have not their neceHary 
quantity : * that when cledrks were ex- 
cited and brought near nonreledrics 
unexeited, the ekiSfaricity moved inop- 
pofite direc^^ions : all which aflertions 
niay now be proved by experiments, 

LVII. You fee, Gentlemen, by my 
afferting that what we have hitherto 
called elei3:rical effluvta do not pro-^ 
ceed from the glafs or other elebirifs per 

qui font autour de lui, jufques a une certaine di^ 
fiance. 

Pag. xlix. — Si vous pouvez vous convaincrc 
comme moi, que la matierc qui va au corps eleftri- 
que vient primitivementde tous le corps environnans, 
de Pair meme, vous aurez bien plus de facilite a ex- 
pliquer tous les autres efets. 

** Pag. xlvi. La matiere elcdriquc, tant telle, 
qui ibrt du corps eledrife, que celle, que vient dcs 
environs a ce meme corps, le meut plus faciiement 
dans les corps denfe que dans Pair meme. 

* Pag. xlvii, 

^ La meme, Cette matiere tend a I'equilibre, ct 
fi*emprefle de remplir les efpaccs, qui fe trouvent 
Vuidcs des parties de fon efpece. 



• Pag. xlvii. 
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y&, I difier from Cabeus^ Digby, Gaf- 
ftndm^ Br9wn^ D&s Cartes, and very 
great names of the laft as ^v%U as 
the prefent age. My differmg from 
them would hfe prefumption indeed, 
were I not induced thereto by obfer- 
vaticHis drawn from a ferks of experi- 
ments carefully conduS^ed, to which 
many of you have b^en witneffes, ai^ 
to whom I may therefore appeal for 
taking, what may feem fo extraordi- 
nary a ftep. I have conftantly had in . 
view that excellent maxim of Sir I/aac 
Newton laid down in his Optic ks, that, 
** as in Mathematics, fo in natural 
*' philofophy, the inveftigation of 
*' difficult things by the method of 
** analyfis ought ever to precede the 
** method of compofition. This ana- 
*' lyfis confifts in making experi- 
" ments and obfervations, and in 
** drawing general conclufions from 
*' them by indudion, and admitting of 
* * no objections againft the conclulions, 

I but 



